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(54) yCTFOflCTBO nilH PA3BAJIUIOBKM TPVB 
(57) Abstract 

K3o6pei^sm cq>^nHa3Batieao lyifi paaaanuipBKB EiqicxpijiBafreneft b3 Tq)o^HmiHbDC Tpy6» ycrflHaBrxHBaeMbDt 
B tf'gnawMnay Ha 6oKoeoft DO B C pAUu cnn xopnyca Bb umJiu eubi KaxjioHHwe uimuute yuacm. Ha Kompbix c 
DOMoapjo ocett na ooopmiix XDiacTMBax ycraBOBnooai oanbqyKMi^ ajKMCRTbC (B3). IIJXOCKiBe y^cacrsH 
BbmajmcHbi b Wf^c xmnH^npianocKiix qcKOBOK (U)* Och U ooBonv^aDT c ochmh B3. Ha U BbnstfracHbi 
OTKpuTue c oinHoro KOHq^ nasfai (IT). Onc^iHbie xxnacTHHU pacnonoxeHbi b 11 h kqctko csRsazou c ocsiuh B3. 
Ha OTKpbiTou KOBmc KaMj^pTO 11 BbmonBCHL ^^ooDnKBTCJibKbift 11. Kax^aH tniopaaft nnacTHBa caatixeea 
BfaicryixoM, pa3iirnynHhiM b nanonHirreiifaBOM n. Kopnyc c ooopmrfwii nnecTBHaia oxBaTUBeer rafixa. 
TasaH ooBosynBOCTb npHauasoB o6ecne<iBBaeT noBumcHBe saf^fixaocfiK ycrpoAcTsa. 1 3. n. ^nu; 7 m. 
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Description [Oimcaaxc m3o6pctchm]: 

H3o6peTeaiDc othocbtch e 6ypeBBX> b KamrranfcBOMy pcMosry cftoaaHB b nptffpasaawBo, b «iacTBocTB. 
mm. psoBuajjpBbtBaBBn ycrptAcre b3 npo^snuBfatx TpytS npu bx ycraBOBKC b cKeasHBC. 

Hasdonee 6nB3KBM x B3o6peTeHBX) no TexHBizBCKoA cyn^ocTB iraoHercsi yerpoftcTGo /yut paseanbqpBSH 
npo^BTibHbix Tpy6 npH acpcKpbmra bmh soh cx^noxBCHKft d cKBajKBHc. con^xaiqpc nojibdl 
ij^uu^qpmi tta Lafl Kopnyc, Ka Hapyaaoft noBcpxBOCTH Koroporo BboxiTXHeBbi eaiuioHabie ffrHOCHTCJibiio 
npofifinhoaSt och Kopnyca nnocsne yvtacncB* a ycTaBOBnetmue he nocjiq^mx c domoii^jJo oceft Ha onopicbix 
c0iacTBB9x Banu^yxxiQic stfimcsru. 

IUR(>cTarnuB< aroro ycrpoftcrea HonneTCH aeaanexBocTb ero pafkrrbi na^sa HtmocraTO^iHoft (raoKofl) 
npo^iBocTB Bopqyca, MBBBManbsasi ToimiBBa gtchrb Koroporo b peayjo/rare BfauuruuHBR HasnosHbix k ero 
npc^wzfaBOll oca iinocnDcy«uena» Be ynoancTBapner ycnoano iqxi«iBoeni npu Kpy«KSB8. 

ISjaib K3o6pcTefiiDi noBbimeHise H a yx r wH i Kriia ycrpoOcTBa 3a c«ieT yBCJi39«ieBBSi i^MRWocns ero.Kopcryca. 

aro AocTBTacTca tcm. tto b QaHCfamacMOM ycrpoflcTBe wivi paaaanbqpBKH Tpy6. oonepxamrfl XKuibifi 
U^manmBwecMJifl Kopa^ Ha HapymaoA no BtpxHo crna Koroporo Bbuju/meuiji BasnoBBue orsocarrcnbao 
up^jpmaotl OCX zopnyca bjiockbc y^ncm, a ycnaoeneBBbie ea noc ji fH mf x c domoopjO ooeft ua onopBbix 
nnaenraax Banu^yncq^ aneMCBTfaf. oamacao K3o6pereHBX> HaxjioHHWc nnocxBC y^tacmi sa BapyzHoft 
n ou t pAHLinB Kc^myca BbtutummjM d mnt u/snmnffptmcEXL qcbobok, oca Koropwx coegnv^awT c ocbme 
Banu^ynovix ancMCBTOB* a na uesooKax Bbuxuiucubi orspbCTbcc c Gp^wro Kasz^i a sKcueu'ipimuu cucn^pHBbic 
X BCMy mou, npa 9tom onopBue nnacTBBbi pacnonoBiesbi b nasax k xoctko cBRsaHu c ochmb 
Ban&^ynii^ix ancucvruuL 

npyrBU ormraKkc onBCUBae&ioro yciptrffcToa Ba nHgrca to, vro aa orspbirou Koaqje sasanoro nasa 
BfamonBca AiDiiQiiaaTenbBbdl nas, a xaaj^aa oaapaaa nnacTMBa caafixeaa BburiyuoM, pacnonoxcaabiM b 
AanonaaTCTDaBOM zcasy, npa sroic ycrpoflDCTBO caafiKcao raflxott, oxBarfagwyyi yft xopnyc c oDopHbom 

yxasaaafaie o ri JunuiH o6ecaeaaBaKrr BOOMoaraocTb yBC7ia<ieaaa TonngiHW creaxa xop^yca b HaadoTiee 
ftwnrwnM umj e p e MB DM cw c aBB CTO. fijiaz^opfi tKMy noBwiiiaffitiH npofqaocTb xopiqrca a, cncnpBaTeabao, 
Bs^exBOCTb pa6oTbi ycrpoftcrea 6c3 asueaeaaa ero HOUBaanuiaPo aapyaaaaro ABBMCTpa arb AaHHoro 
TgBm»aTMfpa. 

Ha ^ar. 1 aoaaDaBO ycrpoAcTBO, ycraaiBncBBoe b iqM^Bjnsot paaoajibnoBbiBackintt TpyfSc. o6cqKfl vBft^ aa 
♦mt^ 2 ce:<aBHe A-A aa ^ar. 1; aa 4ar. 3 ^parMcar xopnyca ycrpoAcTBa c xoacrpyx THfWwww ancueeraua 
^na ycraBQBBB Bamdjytoinjfa. aneMearoB; aa fsr. 4 ei^ bo crpejixe B aa ^ar. 3; aa ^ar. 5 oevKaHe B-B aa 
^mr. 1: aafar. 6 oeneaae r-T aa ^ar. 1. bx^ht. 7 oeaeaae n-A ^ iB^- 

ycTpoftcreo ff^isi passanuviEKB TpytS (^bt. 1) ccAepasar nanutt aopayc 1 c qcHTpaToaiiiM 

xaaanoM 2 b pc3b6awB 3 b 4 fj/m cocAMBeaaa oooTBercTBeaao c xonoaaoft fiyp wnhwwx ipy6 6 a 
o6opynoBaHBew 6. Ha aapysaoft noaepxaocTa xopnyca 1 ooff ymou x ero npc^onfaHDa oca 
BfamanBcabi nnocxae y um ri xM 7 b BB;ne nf«iiMt^||wux'MWii mcxosox 8, aa xoTopboc BbiDQjnaeabt cTKpbiTfaie c 
o^AHoro ROHzvi na3bi 9, sKCQcarpffqao cMcateaafaie oTBocarenfaBO mexoBOX b cropoay orapbrroro xoaiia arax 
naaoB, c yr/iyfincaBBiAi 10 b ax nporasonanoxBbix OTxpuTbOi koburm creaxax. B naaax 9 pasMcoipnai 
oaopBbie BTiMTBHU U c Boabipucaua 12 do ax nepafepaa (4<Br. 1), aoBy^inqyiifa a srraylSncaBfi 10 nasoB 9 
(4BP.3a4). 

Ha noBcpxHocni onopafaix niiacTBH U l^ar. 1), a wr i wiapyxiim e fl c xopiqnDOif, aaroToaneafai Bbanynbi 13. 
lu^ ^^^ l HP i g B noaonaaTCJibBiiie nasM 14 (^ar. 3 a 4), Bb umjugaa KC aa onpiarrfaix yaacxaax naaoB 9. Ha 
aapyxBoft uuueiJJUiot'ia aopi^ca sunanaaa pe3b0a 15, aa xoropyxi aamaueaa raAxa 16, oxBaTfaamnqBa 
oaopBbie anacraabi U a o^ecneqaaainqaa cobmcibo c bx xo3bipucaMa 12. BbKTynaiia 13. jrnnytincaaaiai 10 
B xopnyoe a ApDonaaTenbabOffi nasaifa 14 ^ascamiao naacnm U or npasopora a Bfaonmeaaa as naaoB 9. 

Ha EBeznaaz or xopnyca DOBCpzaocTHX onopafaix nnacTaa U jkcctko h c dxcujcBTpaqauM cMen^eaaeM x ax 
Bepxaeit nepa^epaa (rpaaame) 3axpax7ieBbi oca 17 (far. 1 a 2), aa xoTOpbix c noiflnauo ^axcapyion^ero 
Komji^i 18 ycraaoBneau BanfauyKm^cc ancMcarbi 19. npa stow oca 17 Banu^yxxnax anewceroB saxpconcHbi 
aa ooopaux nnacraaax U rax, mto ax reQuerpaqecaae oca caiAcerpaa coEo^naxyr c reoiiei VB*i f < « bub 
ocaua caMMeifn q^magaQnmcsax mrxopna 8 (cm. ocesyn iibbbd O-O aa ^ar. 3-4). 

Sxcx^eRTpaviRoc cMen^cHife naaoB 9 oTBOcarenwo nnon^i^^ qjcxoBOK 8, a rexxe Bcnatoiray uaKeauaiBiBO 
BosMOJKHoro yrnytincHKH utkobok b crcBxy xopnyca onpcucjwoor pactwraboi nyroi ajih xoHxperBoro 
TisnopasKcpa ycrpoftcToa c yncroM o6ccncHCHHH Hoo6xonKMoro sanaca npo^mocra xopnyca npa padore 
ycTpoftcTBa B ycnoBBBX xpy^eBRB. A uaxcauajrbafio Doauomoe cuen^eaae onopabcc nnacraH 11 
oTBOcarenbHO oceft 17 Banbt^yiomnx aneuearoB 19 oCycnoaneao pacnonojKefoteu nasoB 9 do^ bbx a tcu, mto 
reoMCTiMnecKac oca cbmmctphk daxpeancaafaix aa hbx oceft 17 sanbi^yiom^x ancMCBTOB 19 fffousma 
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oocnanarrb c reQMrivHMMJiUB ocsqib aodusTpam qesoBox. 

Pa&rra ycrpoAcrtia nowcaHCTCH na tspmdiepc pasBanbqpaoi npo^nnisHbix Tpy6 npm Kyojunjfm bmb soBbK 
BBpymcsHH rq) ueiH4aocm oGca^nBOft kojiohbiiI 20 (^ht. 1. 6, 6) CKBaxBUU. 

npo^KnbHMe TpyfSfai 21 cnycxoxyr Bnyrpb o6canpoa Konomifai 30, b BRTepBan B3QiDii9ai h pacciKpfDOT 
npKsaTBn bx ctchok k ctokc o6c9fffsoa, KQnoHBbi 20 (^BT. 5) oocasnaEBKM Buy'iveuuero n^aBmiracxoro 

3arrcM c muanjfjo peabSu 3 ycrpoiiCTDo npnooefjfSHsooT k kojiokbc Tpy6 5 m oiycKaxrr d cKBaxHay. Elo 
;^ocrnuKesmi ycrpoAcTBou eepxBcro soHiia npo^onobiibix Tpyfi 21 sonoBHy tSypsmhOhtx Tpy6 aattBHaityr 
B|paiqm» npa o^pirapeMCBHOM ooonaBiDi ooeaoft earpysKK ■ npoMbOOKK hojioctb TpytJ «2q)C3 u earpanfaHbifi 
Kaaan 2 Eopnyca 1 xmprocTfan. B pesynbrare aroro veppmaruc ^aantasBsu yvacrsn 22 (^ar. 5) 
□po^vnmx Tpy6 21 BMnpaaniDOTCfi pfi xxtiothoto n repwnworo npxnKaxiw eceft HapymwA noBepxBocni 
iq^io^KTiidux tpy6 K BByrpeBBcft noBepxBocm o6ca;;Bux Tpyti 20 (^ht. 6). 

TIO OKOB«iaBBEB pyi— W»JY>— XOJIOKHy 6ypiI7IUfliIX Tpy6 5 C ycrpodCTDOM nO^^HKkiaiDT B3 CXBaXHBbt. 
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Claims |4»opwyna ■3o6peTeHH5i]: 

1. yCTPOftCTBO PA3BAJIbU0BKH TPyB, oqnepKaiqpe nonbift qpTnompxpiccKHft Kopxiyc. Ha aapyxBoA 
noaepxBocTB Koroporo BtJoajmeBbi BaxnoHHue oTsocirrenbiio npomomiBcdl ocm Kopnyca nnocnce ywacTKB, h 
ycTaBOBnesHue Ha docttc^^hhx c niouooQ(bio ocefl na ooopobix nnacTHHax BanhuynusfK snodeam, 
omsrteasnijcecfi Teu. vro HaxnoHBue nnocxBc y^acTKH Ha BapymBofl noDepxuocTH K<^)aycB obmanHCHbi a 
B^n^ UB;uiimj«**ei3iiix i^ckobok, oca Koropfaoc covnansaorr c ocflUH eanuormzpix ancMcaroei. a na EQCXOBKax 
BfacnojiHeHi}! oTKpbiTijie c t^jfusro kohi^i h SKcafarrpmao cuen^eHHue k Kcuy nasu, npB stom ozici]«bie 
luiacTHHU pacnonoxeabi b nasax r xecTKo caaaaobt c ochkh BanbqyniQix aneuearoB. 

2. VcTpoAcTBO no n.l, ar/nra aw qecc H tcm. vro sa oTKpbiroM soeqe Kajv^orxi nasa EbmonHcs 
ffumuuuri^eniaHbdt nas. a iiaxnaH onopHaH nnacnraa caaa6acsa BucrynoM, paaifenncsHfaiitf b 
AonQnavreynaoM may, o|Ht srcni ycrp^tereo csaSscBo roAsoft, oxaafr bm a mnyft KopiQpc c ora^^mbiuE 
nnaignwiiihMif. 
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Drawlng(s) [MeprexH]: 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cL, 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequenfly, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig, 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools. Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section V-T in Fig. 1, and Fig. 
7 is the section JH^fl, in Fig. 3. 



RU 2056201 CI 



The pipe expansion device (Fig, 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots acconmiodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 fi-om 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 11 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 



1 
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straightened until the entire outer surfaces of the shaped pipes 21 are fiilly and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig.l 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 
.QIfADED TEXT OR DRAWING 

3^URRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

i3'REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



